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INTRODUCTION
It is considered that financial development can contribute to economic growth by promoting capital accumulation and economic efficiency. Thus, as the finance-growth nexus-the topic of whether/how financial depth and economic growth have an influence on each other-has been long debated in the literature, there are a number of empirical findings both from cross-country studies and from time series ones (e.g., (King and Levine, 1993; Demetriades and Hussein, 1996) ). Although the debate on the finance-growth nexus has not yet been Asian Economic and Financial Review deepening 1 . Since then, there has been a controversy whether the link between finance and inequality is linear or nonlinear.
The objective of the present study is to investigate the relationship between financial development and income inequality in India. While the effect of finance on inequality has not yet been reconciled theoretically and empirically in the literature, most results are drawn from cross-country and panel data studies that look for a single generalized result by averaging and pooling several countries" data series (e.g., (Clarke et al., 2003; Li and Hu, 2014) ). On the other hand, assuming that different countries have different episodes of economic development, relatively few studies are time-series ones that investigate a specific country"s finance-inequality causality (e.g., (Law and Tan, 2009; Baligh and Piraee, 2013) ). Following the argument that the distributional effect of finance must be heterogeneous across countries at different stages of economic development (Ang, 2010; Bahmani-Oskooee and Zhang, 2015) we conduct a cointegration analysis focusing on India. Specifically, the eradication of poverty has been one of India"s major policy issues since it became independent as it is a well-known fact that the country has a chronical inequality rooted to various historical and social reasons. Therefore, it should be important to shed light on India"s "finance-inequality nexus"; policy implications drawn from the present study would be useful for researchers and policy makers.
This study contributes to the literature by making the following two inventions. Firstly, financial development is generally proxied by the size of the financial sector"s activity since more credit and funding are regarded to directly link to more efficient allocation in an economy. However, while the size-based indexes have been commonly used, it is increasingly questioned whether those proxies are appropriate to reflect the influence of financial depth (Wachtel, 2011) . Given the view that financial deepening is a more complicated phenomenon which is not proxied by its volume only, we consider two aspects-size and efficiency-of financial development, supposing that the different indexes might have different effects on income distribution. Secondly, there are a number of economic and institutional factors which might exhibit a substantial impact on the finance-inequality relationship; in examining the impact of finance on income distribution, any model should not be misspecified by omitting such essential variables. India initiated trade and financial liberalization-as a part of the broader economic reform-after it was severely hit by a financial crisis in 1991. Since then, India has been recognized as one of emerging economies, achieving high level of economic growth. Based on these experiences, we consider it essential to look at whether/how trade and financial openness and financial crisis influence India"s finance-inequality nexus. Trade and financial openness are regarded as powerful tools to achieve higher economic growth by integrating an economy into the goods and financial markets at the global level. On the other hand, deeper finance together with the higher extent of external openness is suspected to make an economy increasingly vulnerable to external shocks and to bring about a crisis. We contend that the distributional impacts of openness and financial crisis might be crucial to address India"s finance-inequality linkage in the context of globalizing circumstances.
The present study is structured as follows. Empirical strategy and data are elucidated in Section 2, and methodology is given in Section 3. Empirical findings and policy implications are discussed in Section 4, and conclusion comes in Section 5.
EMPIRICAL STRATEGY AND DATA
The empirical strategy for analyzing India"s finance-inequality nexus is given by the following basic equations: The underlying variables in the above equations are explained as follows (for the detail, see Appendixes). GINI is the Gini coefficient that is the most common indicator of disparities in income distribution ranging between zero (absolute equality) and one (absolute inequality). In general, although Gini coefficients of all countries are less reliable holding several missing values in each series, India has a relatively good dataset in terms of developing countries 2 . As mentioned earlier, two alternative indicators of financial development (FD) are taken into our study.
The first one is the financial size index (FS) that is calculated by credit provided by commercial banks to the private sector (private credit); perhaps, the private credit is the most widely used index of financial depth. Another one is the financial efficiency index (FE) that is computed by the ratio of credit provided by commercial banks to the private sector to total domestic deposit (demand deposit + time deposit); we suppose that, if more credit is allocated-to the private sector but not to the public sector-relative to the volume of total domestic deposit, such a financial system is regarded as more efficient and more competitive (Beck et al., 2009) . The economic growth index (EG) is proxied by real per capita GDP. The financial crisis index (FC) is produced by computing the volatilities in real exchange rate and the ratio of money supply to foreign exchange reserve respectively and by integrating those two volatilities through the principal component method (Fukuda, 2016) . The trade openness index (TOP) is provided by the trade volume (exports + imports) divided by GDP. Based on the idea of Lane and Milesi-Ferretti (2007) who suggested the indexes of external assets and liabilities (net foreign assets) for 145 countries, we make the financial openness index (FOP) by combining the two ratios of exchange reserve to money supply and net foreign assets held by commercial banks to money supply through the principal component method.
The sample period ranges from 1952 to 2011 over which India has a rich experience of economic development. Note: ***1% level and **5% of significance.
METHODOLOGY
The presence of a long-run, steady-state equilibrium in India"s finance-inequality nexus is explored in terms of vector autoregressive (VAR) with conditional error-correction models (ECMs). To this end, we use two cointegration techniques: the vector error-correcting autoregressive model with exogenous variables (VARX) of Pesaran et al. (2000) and the autoregressive distributed lag (ARDL) bounds test of Pesaran et al. (2001) . Both the VARX and ARDL models show a definite causal direction through the sign of each underlying variable"s coefficient in the cointegrating space; it allows us to identify whether finance and other variables have a positive/negative impact on the Gini coefficient. As its unique advantage, the VARX model can treat some underlying variables as I(1) ("integrated of order 1") exogenous variables that are taken into the cointegrating space but are not treated as endogenous variables. On the other hand, while a strict condition that all underlying variables be I(1) is a requirement in the VARX estimation, the mixture of I(0) and I(1) variables is accepted in the ARDL estimation.
These characteristics attribute to the rationale why both the VARX and ARDL techniques are employed to put more robustness in assessing India"s finance-inequality nexus.
The estimation starts with unit root tests in order to check the stationarity/integration of the underlying variables. If non-stationary time series do not hold a long-run mean (i.e., their variance is time dependent), the presence of unit root can cause the inaccuracy of the VARX assessment 4 . To confirm whether each variable is either
, we implement two unit root tests: the GLS augmented Dickey-Fuller (ADF-GLS) test (Elliott et al., 1996) 5 and the Phillips and Perron (PP) test (Phillips and Perron, 1988) .
The sequential procedures are separately explained between the VARX and ARDL estimations. On the one hand, for the VARX analysis, the cointegration test of Johansen (1988) is conducted to look for the long-run relationship among the underlying variables. Given that cointegrated variables must have an error correction representation, we present the following VARX error correction model:
3 Over the sample period 1952-2011, India"s Gini coefficient series have some missing values which are supplemented by the missing value analysis procedure. 
where [∆GINI, ∆FD, ∆FC] is a 3 x 1 vector of the dependent variables, in which we highlight ∆GINI only 6 , [GINI, FD, EG, FC, TOP, FOP] is the cointegrating vector-the error correction term (ECT)-of the endogenous (GINI, FD, EG) and I(1) exogenous variables (FC, TOP, FOP) , p is the lag order chosen for the system, and uit is an error terms. To address the inverted U-shaped hypothesis of Greenwood and Jovanovic (1990) the nonlinear effect of financial development on income inequality is estimated with the following 4 x 1 vector VARX specification:
where FD 2 is the square term of the financial development indicator that is the proxy for the nonlinear effect. In Equation 4, if the coefficient of FD > 0 and that of FD 2 < 0 in the cointegrating vector, the inverted U-shaped hypothesis is confirmed; but if the coefficient of FD < 0 and that of FD 2 > 0 in the cointegrating vector, we find the U-shaped relationship. For other cases, we conclude that the nonlinearity is not found out for India"s finance-inequality nexus.
On the other hand, the ARDL framework is given by the following error correction models:
where the linier and nonlinear effects of finance on inequality are estimated by equations 5 and 6 respectively. At the first stage of the ARDL estimation, the bounds test, which is based on F-statistics, is performed to check the existence of a long-run cointegrating relationships between the underlying variables, irrespective of whether those variables are I(0) or I(1) (Pesaran and Pesaran, 2009) Following Johansen et al. (2000) and Pesaran and Pesaran (2009) who propose techniques taking the element of structural break-in the form of level shift dummy-into the cointegration analysis, we take the structural break dummy (SBD) into the VARX and ARDL estimations. The main purpose of comprising the dummy is to seek a single cointegration (r = 1) and to avoid serial correlation in estimation. To this end, break dates in India"s EG (real per capita GDP) series are computed by the break test of Lee and Strazicich (2003; 2004) . The results are given in Note: Models A and AA = the clash models (break(s) only in the intercept); Models C and CC = the trend break models (break(s) in both the intercept and trend)
To give interference to India"s finance-inequality nexus, both the weak and strong exogeneity tests are implemented on the basis of chi-square (X 2 ) statistics from the Wald test. In conducting the weak exogeneity test, we address the null of H0: αi = 0; this test looks for the evidence of long-run causality or the significance of the ECT coefficient. The strong exogeneity test examines the nulls of H0: all δij"s = αj = 0 for the VARX estimation and H0: all θij"s = αj = 0 for the ARDL estimation respectively. Thus, the overall causality in the system is identified by the strong exogeneity test, irrespective of time spans (Charemza and Deadman, 1997) .
EMPIRICAL RESULTS

Initial Procedures
The estimation of India"s finance-inequality nexus starts with the ADF-GLS and PP unit root tests to check the integration properties of the underlying variables. According to the results of Table 3 , the variables of GINI, EG, FS, FE, TOP and FOP are detected as non-stationary in their levels but become stationary after taking their first-differences (i.e., I(1)) at the 5% level or better. As far as FC is concerned, although the ADF-GLS test result of intercept and trend only-among four categories of the statistics-shows that FC is I(1) at the 10% level, we consider all the underlying variables as adequate since the cointegration analysis is implemented with the use of both VARX and ARDL techniques in this study.
7 Indeed it is assumed that all the underlying variables are not I(2) in the ARDL estimation, so that there is need to conduct the unit roots tests. 8 The Lee and Strazicich test is a Lagrange multiplier unit root test that endogenously pinpoints at most two breaks in each series. This test suggests six models.
Among them, models B and BB of "changing growth", which assume break(s) in a trend only, are omitted as most economic time series are described by four models of A, AA, C and CC Lee and Strazicich (2003; 2004) . Table 4 where the combinations of deterministic components reported in the third column are confirmed as optimal in looking for a single cointegration and no autocorrelation in estimation 9 . The trace statistics
show that there is a single cointegration relationship (r = 1) in each of linear and nonlinear VARX models. On the other hand, the bounds test is conducted for the ARDL analysis with the maximum lag order of one (k = 1) treating GINI as the dependent variable. First of all, in conducting the bounds test, we have confirmed that there is no need to comprise the structural break dummy into the ARDL estimation. It is important to set each underlying variable"s lag order in each model; the lag orders of Model G are selected by the Akaike criterion (AIC), whereas those of other models are by the Schwarz Bayesian Criterion (SBC). Table 5 reports that a cointegration relationship is discovered for all four ARDL models respectively. Before discussing our findings, we need to present the results of various diagnostic tests in Table 6 . According to the statistics, while some models indicate the evidence of heteroscedasticity, non-normality and functional form problem, all eight models are free from serial correlation. Hence we consider that empirical findings of this study are plausible to draw policy implications for India"s finance-inequality nexus. 
Identified Cointegrating Vectors
Identified cointegrating vectors of VARX and ARDL models together with α (ECT coefficient) and weak exogeneity test statistics are reported in Table 7 . The ECT coefficient is important to show the speed of adjustment back to the long-run equilibrium whenever there is a deviation from the steady state in the cointegrating system. In this regard, the ECT coefficient needs to have a negative sign. As given in the third and fourth columns of Table 7, all the ECT coefficients of eight models are statistically significant together with negative signs and acceptable sizes.
In the second column, we normalize the coefficient of GINI to one in the cointegrating vector and confirm the direction of each underlying variable with respect to GINI, that is, whether one variable has a positive or negative impact on GINI is checked by the variable"s sign in the cointegrating vector. It should be mentioned that the positive sign is to increase, whereas the negative sign is to reduce income inequality. All the models except Model H-the ARDL nonlinear model-indicate that EG is negative, and other variables are positive to GINI. As far as Model H is concerned, EG, FE and FE 2 appear to be negative, and others are positive to income inequality. 
Causality Test Results
The strong exogeneity test is conducted for the total of eight models to give interference to the relationship between financial development and income inequality in India. As we are concerned with the nonlinearity in India"s finance-inequality nexus, the results of linear-and nonlinear models are separately discussed 10 . Tables 8 and 9 show the causality test results of VARX and ARDL linear models where we control FS/FE, FC, TOP and FOP for GINI. According to Table 8 , all weak exogeneity test statistics are significant at the 1% level, so that a long-run adjusting mechanism is observed in all linear models. Likewise, all strong exogeneity test results, with which we look at the overall causality (short-run + long-run) between the underlying variables, are also significant at the 1% level. Referring to the sign of each underlying variable in the cointegrating vector (see Table   7 ), we provide the causal directions in the fourth column of Tables 8 and 9 . It is identified that economic growth (EG) has a favourable effect reducing income inequality; higher growth is important to make an economy more egalitarian. On the other hand, financial size and efficiency (FS and FE), financial crisis (FC), trade and financial openness (TOP and FOP) are associated with higher income inequality. Specifically, since both financial size and efficiency-two alternative indicators of financial development-have their negative distributional effects, we can mention that India"s financial sector was not developed to exhibit an inequality-reducing effect over the sample period 1952-2011. 
Linear Models
Nonlinear Models
In estimating the VARX and ARDL nonlinear models, FS/FE, FS 2 /FE 2 , EG, FC, TOP and FOP are controlled for GINI. Since all statistics of the weak exogeneity test are significant at the 1% level in Tables 10 and   11 , a long-run adjusting mechanism is found in all nonlinear models. Besides, all strong exogeneity test results are significant at the 5% level or better. Importantly, we look for whether the nonlinearity of each financial development indicator exists or not. In Models C, D and G, both FS/FE and FS 2 /FE 2 exhibit a positive sign (FD > 0 and FD 2 > 0/FE > 0 and FE 2 > 0). On the other hand, in Model H, both FE and FE 2 possess a negative sign (FE < 0 and FE 2 < 0) (see Table 7 ). Thus, neither the inverted U-shaped nor the U-shaped effect is detected in our study of India"s finance-inequality nexus; irrespective of square terms or not, each financial index maintains its causal direction over the sample period 1952-2011. As far as the effects of other underlying variables are concerned, economic growth is negative, whereas financial crisis, trade and financial openness are positive to income inequality.
Hence the causal directions of the underlying variables are the same as those discovered in the linear analysis. 
CONCLUSION
Using the cointegration techniques of VARX and ARDL, we estimate a total of eight models to investigate the causality between financial development and income inequality in India over the sample period 1952-2011. One important finding-from all models except Model H-is that while we take both financial size and efficiency separately into estimation, the two variables appear to increase the Gini coefficient, that is, the expiation and amelioration of the financial system are significant to exacerbate India"s income inequality. This result agrees with Bahmani-Oskooee and Zhang (2015) and Sehrawat and Giri (2015) but does not with Ang (2010) who confirmed the inequality-reducing effect of financial development. Furthermore, with no evidence of the nonlinear effect of financial depth on income distribution, we also discovered that India"s financial system is not releasing the distributional effect as Greenwood and Jovanovic (1990) expected. As far as other underlying variables are concerned, economic growth reduces income inequality, whereas financial crisis and both trade and financial openness are unfavourable to the poor.
As one of emerging economies, India is known with its good economic performance over recent years as well as with prolonged and widespread poverty where the poor have been supported by several types of subsidies. In order to promote economic growth and eradicate poverty, policy makers should always mind implementing financial reforms in a gradual and careful manner. As financial development goes on, financial reforms require efficient allocation of financial resources and price corrections; those policies are likely to harm a vast majority of the poor.
While such an implication is drawn from seven models of our study, a single model-Model H-shows that the improvement of financial efficiency reduces inequality. Hence, it is better to mention that the relationship between finance and inequality is not an established one.
We argue that financial development is not entirely bad for the poor. Rather, our findings might be temporary, that is, it takes a longer period of adjustment to trickle down the benefits to the poor. Since the hypothesis of Greenwood and Jovanovic (1990) is not confirmed by the present study, India"s financial system has not yet reached its maturity in which the inverted U-shaped relationship between finance and inequality is initiated. For future studies, therefore, more time periods together with a sophisticated methodology are necessary to further address India"s finance-inequality nexus.
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